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Supplementary Results

Supplementary Table 1: Pharmacological properties of fluorescent antagonists and

agonists for the {4 and oxytocin receptors.

Ligand Affinity (K i, nM) Activity
h—V]_a h'OTR I’-OTR l&ct (n M) Kinact
(nM)
[Lys®(Eu-PBBP)]PVA 1.54 0.65% 0.64 #0.1* | 3.8 0.69 nd | 27+1.1*
[Lys®(Lumi4-Tb)]PVA Nd 0.11+0.04| 0.18 0.03 nd nd
[Lys®(Alexa 647)]PVA 3.6 +2* 191+ | 2.68 0.5 nd 0.66 +
0.67* 0.28*
HO-(Thr*,Orn’(Eu- Nd 0.78+0.1| 054+ | 553+ nd
PBBP)]VT 0.027 1.27
HO-(Thr*,OrrP(Alexa Nd 0.54 + 0.26+ | 50+10 nd
647)]VT 0.14 0.015

The inhibition constants (K of the ligands were determined by radioactive competition
binding assays performed on membrane preparations of CHO cells expressing hufman V
V15 and oxytocin (h-OTR) receptors or of lactating rat mammary glands (r-OTR). The
activation constant (k) of the agonists were measured by radioactive inositol phosphate
assays on CHO cells expressing oxytocin receptors. All the values are thet r8&h of

three separate experiments performed in triplicate. *: values'froch not determined.

Supplementary Table 2: Affinity of the fluorescent antagonists for the vasopressin,V

receptor

Ligand Ki (nM)

d(CHy)s[DTyr(Et)?, lle”, Eda(Lumi4-Thj]VP 3.2+1.7
d(CH,)s[DTyr(Et), lle*, Eda(Alexa 488]VP 28 +1

The inhibition constants (K of the ligands were determined by radioactive competition
binding assays performed on membrane preparations of CHO cells expressing human V
receptors. All the values are the mearSEM of three separate experiments performed in

triplicate.



Supplementary Table 3: Affinity of the fluorescent antagonists and agonists for the

dopamine D, receptor

Ligand Kg (NM)
NAPS(Lumi4-Thb) 1.57 +0.02
NAPS(d1) 4.4+0.9
PPHT(Lumi4-Th) 8.0 +0.2
PPHT(d1) 9.1 +0.9

The dissociation constants {Kof the ligands were determined by saturation binding assays
performed on Cos7 cells expressing human dopamines€eptors. All the values are the

mean £SEM of three separate experiments performed in triplicate.
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Supplementary Figure 1: FRET on \4 receptor

a, FRET signal observed on Cos7 cells transiently transfected witbc€ptors or on mock
cells and labeled with d(GH[DTyr(Et)? Ille*, Eda(Lumi4-TbJ]VP (3) (2.3 nM) and



d(CH)s[DTyr(Et)? lle*, Eda(Alexa 488)VP (4) (4.5 nM) in the absence or presence of an
excess of AVP (1uM, Inhibition of the FRET signal by increasing concentrations of AVP.
Cells were incubated in the presence of d{gBTyr(Et)? lle*, Eda(Lumi4-Tbj]VP (2.3

nM), d(CHy)s[DTyr(Et)?, lle*, Eda(Alexa 488JVP (4.5 nM) and increasing concentration of
AVP. The best fit of the curve leads to and€1.53 nM which is in good relation with the
known affinity of vasopressin (1.8 8.7 nM) % c, Variations in the FRET signal on,V
receptor-expressing Cos7 cells as a function of ligand concentration. Cells were incubated in
the presence of 2.5 nM of d(GE[DTyr(Et)?, lle*, Eda(Lumi4-ThJ]VP and increasing
concentration of d(Chs[DTyr(Et)? lle*, Eda(Alexa 488]VP.
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Supplementary Figure 3: [Ly€(Lumi4-Tb)]PVA (13) is compatible with ([Lys®(Alexa
647)]PVA (2)) to generate a FRET signalMammary gland membranes prepared from
lactating rate were incubated overnight at 4°C in the presence Sfl[uysi4-Th)]PVA (13)
(0.35nM) and increasing concentrations of [i(pdexa 647)]PVA Q).



Supplementary Methods

Fluorophore absorbance and emission properties
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Supplementary Figure 4: Absorption and emission spectra of Eu-PBBP
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Supplementary Figure 5: Absorption and emission spectra of Lumi4-Tbh
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Supplementary Figure 6: Absorption and emission spectra of d1

Ligands syntheses

Peptide labeling with europium pyridine-bis-bipyridine cryptate fluorophores
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Supplementary Figure 7: Protocol of fluorescent peptide synthesis illustrated here for the
peptide HO-[Tht, Orrf(Eu-PBBP)]VT cryptate conjugate

HPLC gradient A: 15% ACN in 0.2% aqueous TFA isocratic (5 min), linear gradient from
15%ACN to 55% ACN (15 min) 1mL/min. HPLC gradient B: 5% ACN in 0.2% aqueous
TFA isocratic (5 min), linear gradient from 5%ACN to 55% ACN (15 min) 1mL/min. HPLC
gradient C: 5% ACN in 0.1% aqueous formic acid isocratic (5 min), linear gradient from
5%ACN to 55% ACN (15 min) 1mL/min. HPLC gradient D: 10% ACN in 0.1% aqueous
formic acid isocratic (1 min), linear gradient from 1% ACN to 65% ACN (14 min) 1mL/min.

The mass spectra were recorded on a Waters micromass-ZQ spectrometer, the UV-Visible
spectra were recorded on a Beckman-Coulter DU800 spectrophotometer. HPLC were
performed either on a Merck HPLC with L-6200 pump and L-4000 UV-Visible detector or a
Waters Alliance 2695 HPLC system connected to a Waters 996 Diode Array Detector.

Synthesis of europium-pyridine-bis-bipyridine cryptate fluorophore

The EuPBBP-NH cryptate was synthesized in-holis&P-HPLC analysis: Lichrospher
(Merck) 100 RP-18e (5 um) 125 x 4 mm, 1mL / min, Merck L-4000 UV-vis detector set at
277 nm. Acceptor labeling : 1% aqueous TFA containing 5% ACN, 5 min isocratic, then
linear gradient from 5% to 55% ACN in 15 min. Europium cryptate labeling : 1% aqueous
TFA containing 15% ACN, 5 min isocratic, then linear gradient from 15% to 55% ACN in 15
min. Mass spectrometry was performed on a MALDI-TOF-TOF MS/MS (Ultreflex, Bruker)
using ACCA as a matrix for MALDI ionization, or a Waters Micromass ZQ for electrospray
(ES+) ionization. Eu-PBBP-NiHt MS (MALDI-TOF, matrix IDAA (trans-Indole Acrylic
Acid (mass 187.19)) [M-H+IDAA] = 1098.8 (Calc. forzgH33EUNgOg : 912.16.)
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Supplementary Figure 8: Mass spectrum of Eu-PBBP-NH

Peptide labeling with europium pyridine-bis-bipyridine cryptate fluorophore

OH-[Thr *, Orn® (Eu-PBBP)]VT cryptate conjugate (5)

The 2-hydroxy-3-mercaptopropanoic-Tyr-lle-Thr-Asn-Cys-Pro-Orn-Gly>Nlyclic 1-6
disulfide peptide HO-[THrOrrf]VT, 5 mM in DMSO solution, was diluted with two volume

of 100mM phosphate buffer pH7 and two molar equivalents of SMCC (10mM acetonitrile
solution) were added. After 60 min at 20°C HPLC (Merck Lichrospher, RP18e, 4 x 125 mm
gradient A) showed that the starting peptige=t13.2 min) was converted to the maleimide
derivative tR = 16.2 min). The reaction was mixture was acidified (1% aqueous TFA) and the
maleimide derivative was isolated using the same gradient, the resulting fraction was
evaporated to dryness and stored at -20°C. UV (watempx = 276 nm, 305 nm (ratio
305/267 = 0.34). The UV spectrum displays both a 277 nm absorption typical of the peptide
scaffold and a 305 nm absorption characteristic of the maleimide residue. ESI (0.1% formic
acid positive mode) (M+ H)= 1201.6 Calc. 1200.5 forsgH7eN1,0:16S,. UV (0.1% aqueous
formic acid): max 277 nm , 305 nm @A/ Azps = 2.89).

11
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Supplementary Figure 9: absorbance spectrum of [P hr?, Orrf VT]-MCC

The EulPBBP cryptate amine derivative (0.9 mg, 660 nmol) was dissolved in 250uL of
HEPES buffer pH 7 and two equivalents of SPDP were added as a 5mM acetonitrile solution.
The derivatization was monitored by RP-HPLC (Lichrospher gradient B). The starting
cryptate (¢ = 2.4 min) was converted to the corresponding pyridyl-dithio-propanoyl
derivative (k = 6.5 min) within 1 hour incubation at 20°C. The reaction mixture was acidified
(1% aqueous TFA) and purified on chromolith column (gradient B) and the HPLC fractions
were evaporated to dryness. ESI (0.1% formic acid positive mode): (M-H+HCOOR ¥
577.29 & 577.26 , (M+HCOOH]J/ 3 = 385.15 , (M-H+CFCOOHY*/ 2 = 610.28 & 611.19.

Calc. 1109.16 (100.0%), 1107.16 (79.2%) for EdtaoN10010S,. The doubly charged species
show peaks as m/z = 576.29 & 577.26 arising from the isotopic europium profile (two
isotopes™'Eu and>*Eu of roughly equal abundance).

The pyridyl-dithio-propanoyl Eu-PBBP cryptate 17 was dissolved in HEPES buffer pH 7 (250
nmol in 100 pL) and five equivalent of TCEP (0.1M aqueous solution) were added. The
starting compound £t= 6.5 min) was converted to the Eu-PBBP cryptate thiol derivative (t

5.2 min) within one hour incubation at 20°C. The reaction mixture was acidified, purified on
chromolith column (gradient B) and the HPLC fractions were evaporated to dryness. The
resulting Eu-PBBP cryptate thiol derivative was aliquoted (screw cap eppendorf tubes) by
evaporation to dryness (speed-vac) and stored at -20°C.

ESI (0.1% formic acid positive mode): (M-H+HCOGH) 2 = 521.84 & 522.68 Calc.
1000.16 (100.0%) 998.16, (81.5%) for1B3/EUNgO10S. The doubly charged species show
two peaks arising from the europium isotopic profile.

To the above maleimide derivatized peptide, 240 uM in 50mM phosphate buffer (pH6), was
added 1.2 equivalent of Eu-PBBP cryptate thiol derivative. After 16h incubation (20°C) the

12



medium was acidified (0.1% TFA) and purified on RP-HPLC (Lichrospher gradient A). The
Eu-PBBP labeled peptideas isolated &= 14.9 min) and the fraction evaporated to dryness.
UV (water): Cmax 326 nm. ESI (0.1% formic acid positive mode):rtg- H)** / 2 = 1100.0,
(M)3*/ 3 = 733.8 . Calc. 2201.2 forH115EUN1O-6Ss . Upon storage (phosphate buffer pH7)

we observed an opening of the thiosuccinimide ring upon addition of one molecule of water
yielding a compound eluting 0.5 min earlier on RP-HPLC. Such ring opening is known to
occur in the conjugates prepared through thiol-maleimide coupling.

ESI (0.1% formic acid positive mode) m/z : (M-2H) 2 = 1109.0 , (M}" / 3 = 739.6 . Calc.
2219.2 for G4H115EUN:1027S;5

Characterization of the compounds

HO-[Thr *, Orn®]VT-Maleimide
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Supplementary Figure 10: HPLC spectrum of HO-[ThiOrf]VT-Maleimide
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Supplementary Figure 11: Mass spectrum of HO-[ThOrrf]VT-Maleimide
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Supplementary Figure 12 HPLC spectrum of Eu-PBBP-NH
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Eu-PBBP-pyridyldithiopropanoyl
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Supplementary Figure 13 HPLC spectrum of Eu-PBBP-pyridyldithiopropanoyl

Eu-PBBP-PDP (17)
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Supplementary Figure 14 absorbance spectrum of Eu-PBBP-pyridyldithiopropanoyl.
Absorbance peak at 327 nm
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Supplementary Figure 15 Mass spectrum of Eu-PBBP-pyridyldithiopropanoyl

Eu-PBBP-SH
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Supplementary Figure 16 HPLC spectrum of Eu-PBBP-SH
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Eu-PBBP-SH (18)
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Supplementary Figure 17 absorbance spectrum of Eu-PBBP-SH. Absorbance peak at 325

nm
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Supplementary Figure 18 Mass spectrum of Eu-PBBP-SH
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[HOY[Thr #,Orn®Eu-PBBP)]VT (5)
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Supplementary Figure 19 HPLC spectrum of HO-[TROr’(Eu-PBBP)]VT 6)

OH-[Thr4, Orn8(Eu PBBP)]VT
1
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Supplementary Figure 20 absorbance spectrum of HO-[T/@rn’(Eu-PBBP)]VT 6).
Absorbance peak at 326 nm
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PBPCL1180D 10uM in 0.1% AF/ACN(1/1) Cap2.5K cone 50V 15-Nov-2007|
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Supplementary Figure 21 Mass spectra of HO-[TAOr® (Eu-PBBP)|VT ).
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4-HOPh(CH,),CO-DTyr(Me)-Phe-GIn-Asn-Arg-Pro-Lys(Eu-PBBP)-NH,, cryptate
conjugate( [Lys®(Eu-PBBP)]PVA cryptate conjugate)(1):

The [Lys8] PVA peptide [phenylpropionic linear vasopressin antagonist, 4-HORh(H
DTyr(Me)-Phe-GIn-Asn-Arg-Pro-Lys-Npf was labelled and purified as described above.
RP-HPLC (Lichrospher RP18e, gradient AXtL7.5min. MS consistent with previously
reported data [Albizu J. Med. Chem. 2007, 50(20): 4976-85]

[Lys 8 (Eu-PBBP)]JPVA

os |\

N /N
. . /
% \

0) ‘ ‘
240 290 340 390

Supplementary Figure 22 absorbance spectrum of [I}{&u-PBBP)]PVA (). Absorbance
peak at 327 nm.

Peptide labeling with Alexa fluorophore

HO-[Thr *, Orn®(Alexa 647)]VT (6)

To the 2-hydroxy-3-mercaptopropanoic-Tyr-lle-Thr-Asn-Cys-Pro-Orn-Gly:-Nhficlic 1-6
disulfide peptide [OH [Thr*, Orrf VT] previously describédd 5 mM in DMSO solution was
added 1.5 equivalent of Alexa 647 succinimidyl ester (Invitrogen, France) (10 mM DMSO
solution) and 3 equivalent of i-4&tN (0.1 M DMSO solution) and mixed (Vortex). After 1 h,
analytical RP-HPLC on Xbridge column (Waters Xbridge C18 3.5u 4.6x100 mm, gradient C
detection at 280 nm) showed residual peptide peak atl%.5 min, a new slightly more
hydrophilic compoundgt =14.4 min and hydrolysed Alexa 647 species=12.5 and 12.8
min). The Alexa 647 labelled [OH[Thr?, Orrf VT] peptide was isolated by RP-HPLC on
Xbridge (gradient C). ESI (0.1% formic acid negative mode): (M22R)= 910.47 , (M-3H)

/3 = 606.79 (Alexa 647 structure not available).

20



ok DaTh £ BEPTLCOEL RBLES -
HETHOD < PEPT4 »
Mial £ Inj 1 URH £647-1180F Chamnsl 1 Harx 33 DG 15125
5 .660 e DG
_f"’
-
RE¥
2 ~
,,,,,,, _ L& o
i 7 les
mil 3 d__.f
"
¥ -
o
i pic
—
= — t 4
e ' tze
8. 000 _.—'—\l.-m‘iﬁ' —= il a—n_kj_w__w___»q__j -‘\"—-__q____,su-\—-‘a._ ﬁ_;__».c"}i‘\_la'."_,._,_ﬂ'\r"ﬁ
-0 .558& . ; . ; ; ; &
fe el pg o L] e o 15 .08 2o .09
minutes

Supplementary Figure 23 HPLC spectrum of HO-[THr Orrf(Alexa 647)]VT 6)

[Thr4, Orn8(Alexa 647)][VT
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Supplementary Figure 24 absorbance spectrum of HO-[ThiOrf(Alexa 647)]VT 6).

Absorbance peak at 647 nm
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A647-CL1180 4uM/ACN/AF0.1%(50/50)v CAP 3.2KVCONE 20v 24-Feb-2010|
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bbbl e Diastecd . AJ\“M — 1 Attt sttt s oy b b A .
O N A d h i L Ha A iy s s W R LS R S Ry S RN CAARE RRRAN LS D LAY MRS S LAY SARRE REASE UARAN RS RN SSARERR 1174
300 350 400 450 500 550 600 650 700 750 800 850 200 950 1000

Supplementary Figure 25 mass spectrum of HO-[ThrOrrf(Alexa 647)]VT 6)

4-HOPh(CH,),CO-DTyr(Me)-Phe-GIn-Asn-Arg-Pro-Lys (Alexa 647)-NH,

([Lys8(Alexa 647)]PVA) (2

The [Lys8] PVA peptide [phenylpropionic linear vasopressin antagonist, 4-HORKA(TH
DTyr(Me)-Phe-GIn-Asn-Arg-Pro-Lys-NH was labelled with Alexa 647 NHS as described
above. RP-HPLC (Waters Xbridge C18 3.5u 4.6x100 mm, gradieng B$..8 min. ESI
(0.1% formic acid positive mode) m/z: (M+2H)/ 2 = 977.85 (Alexa 647 structure not

available).
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Supplementary Figure 26 HPLC spectrum of [Ly§Alexa 647)]PVA @)

HB-R5544-A647 706 (8.172)
100+

32354

CH oy

) 48.D|'8? 597.43

65214 780 61
e

812.35
>

930] 42

97789

ZQ2000-LAB1926 22-Feb-2010

1:5can ES+
7.89e6)

569.07

1304.35

1303.40-f 1311 14

1004.70 1472.74 1898 85
L

118‘4_54 1645901
m "

...S.ﬁa..

600

700

T
800

900

1000 1100 1200 1300 1400

" |(1€'42ADI .'J'.

e 25 e
1500

et miz
1600 1700 1800 1900

Supplementary Figure 27 mass spectrum of [L§§Alexa 647)]PVA @)
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Peptide labeling with Lumi4-Tbh™ fluorophore
Lumi4-Tb™ -NHS was synthesized by CisBio Bioassays.

4-HOPh(CH,),CO-DTyr(Me)-Phe-GIn-Asn-Arg-Pro-Lys(Lumi4-Tb )-NH ,
([Lys8(Lumi4-Th)|PVA) (13

To 4-HOPh(CH),CO-DTyr(Me)-Phe-GIn-Asn-Arg-Pro-Lys)-NK(0.7 mg - 650 nmol — 1 eq)

in dry DMSO (200 pL) was added Lumi4-Tbh™ -NHS (650 nmol — 1 eq) in dry DMSO (30
puL) and diisopropylethylamine (0.35 pL — 2 pmol- 3 eq). The mixture was stirred at room
temperature for 1 h. After this period the reaction was completed. Purification was performed
by preparative HPLC using water 25 mM triethylammonium acetate pH 7 as eluent with
acetonitrile gradient to give 250 nmol of the desired product (38 % yield).. Mass spectra was
recorded by ES ionization on a Waters Micromasg (HRMS') 1264.6504 [M]/2
(C118H158N27026Th) Calcd 1264.0557.

[Lys& (K2} JPVA .
C-RS8A CHROMATOPAC CH=1 Report Na.=51 DATA=1;8CHEM1. COQ 08,/02/07 16:44:08

o U.{)L

- 2.0

—_— 12.386

#+ CALCULATION REPORT #%
CH PKNO TIME AREA HEIGHT MK 1DNO CONC NAME
1 8 12 386 1635585 273132 8V 100

Supplementary Figure 28 HPLC spectrum of [Ly§Lumi4-Th)]PVA (13)
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[Lys8(Lumi4-Th)]PVA
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Supplementary Figure 29 absorbance spectrum of [I3fsumi4-Th)]PVA (13). Absorbance
peak at 338 nm.

Q-TOF EB1137-99 29-MAR-2010

y-cb29031025 45 (0.487) Sm (Mn, 3x1.00); Sm (Mn, 3x1.00); Cm (2:47) TOF MS ES+

100+ 1186.6873 1.40e3
1186.1865 1187.1992 1264,6504

1264.1448|1265.1558

%
1187.7001
1265.6615
1188.1901
1235.6941
1194.7024 1235.1943(1236.1937 1266.1556  1284.6849
1236.7050 1284.1641
1266.6847
1210.1957 12437133
O e e ey e et ol Yl ettty pperppspar s P2 7
1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300

Supplementary Figure 30 Mass spectrum of [Ly§_.umi4-Th)]PVA (13).

V, antagonist peptide d(CH)s-DTyr(Et)-Phe-lle-Asn-Cys-Pro-Arg-Eda labeling
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Peptide d(CH)s-DTyr(Et)-Phe-lle-Asn-Cys-Pro-Arg-Eda was synthesized as previously

described.Alexa 488-NHS was purchased from Invitrogen.

Peptide labeling with Lumi4-Tb™ fluorophore: d(CH)s[DTyr(Et) 2, lle*, Eda(Lumi4-

Tb)°IVP (3)

To the peptide (1.1 mg - 1 pmol) in 50 mM phosphate buffer pH 8 (2 mL) was added Lumi4-
Tb™ -NHS (1 pmol) in dry DMSO (100 pL). The mixture was stirred at room temperature
for 1 h. After this period the reaction was completed. Purification was performed by
preparative HPLC using water 25 mM triethylammonium acetate pH 7 as eluent with

acetonitrile gradient to give 100 nmol of the desired product (25 % vyield). MS : m/z2+ =

1276.28.
Acquired: 10/09/2009 13:42:28
Printed: 10/09/2009 15:37:38
i :
400 .i 400
2 | 3
= 2004 i = 200
3 : gl\._l_ lnl i
U.D. o .2I_5- o .Sfﬂ. - -TI_SI o -1[IF.D- o .12I.5 .1.‘5:_0. o .1?:.5. - .2I}_D
Miniutes
UV2000-320nm
Results (eb
(10/09/2009
15:36:54)
(Reprocessed))
Retention Time Area Area % Height Height %
9.643 5226360 97.17 494456 9441
13.028 152424 283 29256 5.39
Totals
5378784 100.00 523712 100.00

Supplementary Figure 3t HPLC spectrum of d(CR[DTyr(Et)?, lle*, Eda(Lumi4-Tbj]VP

3
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d(CH2)5[DTyr(Et)2, lle4, Eda(Lumi4-Tb)9]VP

240 290 340 390 440
nm

Supplementary Figure 32 Absorbance spectrum of d(@[DTyr(Et)?, lle*, Eda(Lumi4-
Tb)’]VP (3). Absorbance peak at 339 nm.
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Supplementary Figure 33:Mass spectrometry characterization of dgGHDTyr(Et)?, e,
Eda(Lumi4-Tbj]VP (3).

Peptide labeling with Alexa 488 fluorophore: d(CH)s[DTyr(Et) ?, lle?, Eda(Alexa
488Y|VP (4)
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To the peptide (1.1 mg - 1 pmol) in 50 mM phosphate buffer pH 8 (2 mL) was added Alexa
488-NHS (1 pmol) in dry DMSO (100 pL). The mixture was stirred at room temperature for 1
h. After this period the reaction was completed. Purification was performed by preparative
HPLC using water 0.2 % trifluoroacetic acid as eluent with acetonitrile gradient to give 250
nmol of the desired product (25 % yield). Mass spectra was recorded by ES ionization on a
Waters Micromass ZQ 200@/z = 1653.42

Eda9-A488 _
C-R8A CHROMATQPAC Cli=1 Report No.=137 DATA=1:&CHRML. COD 08/69,/11  15:28:34

—

= 0.6
=

s
~1
k&l
(5]
ar]

18. 081

L

#% CALCULATION REPORT %=

CH PKNO TIME AREA HEITGHT MK IDNO CONC NAME
1 3 17.52 683822 105092 SV 44,2284
5 18.081 862293 138382 V¥ 55.7716
TOTAL 1546114 243475 100

Supplementary Figure 34 HPLC spectrum of d(CH[DTyr(Et)? lle*, Eda(Alexa 488)VP
4

d(CH2)5[DTyr(Et)2, lle4, Eda(Alexa 488)9]VP
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Supplementary Figure 35 Absorbance spectrum of d(G[DTyr(Et)?, lle*, Eda(Alexa
488Y]VP (4). Absorbance peak at 332 nm.
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Supplementary Figure 36 Mass spectrometry characterization of dggfDTyr(Et)?, lle*

Eda(Alexa 488JVP (4)
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Labeling of dopamine receptor antagonist, NAPS and agonist, PPHT.
NAPS-amine and PPHT-amine were synthesized as previously degcribechi4-Th™-
amine and d1-amine were purshased from CisBio Bioassays. NAPS-d1 is commercially

available from CisBio Bioassays as Dopaminaé&zeptor red antagonist.

NAPS derivatives:

NAPS labeling with d1 and Lumi4-Tb™ fluorophore :

Since aromatic amine are poor nucleophic reagent, reaction beM&BS-amine and
fluorophore-NHS failed. To circumvent this issue, we converted the ligand into corresponding
NHS ester by reaction with glutaric anhydride followed by activation of carboxylic acid
function with DCC-NHS method. In the second step this NHS ester ligand was condensed
onto the corresponding dyes (Lumi4-Tb™-amine, d1-amine). Purification were performed by
preparative HPLC and purified compounds were analysed by ES-MS (yielding Lumi4-Th™
35 % - d1 45 %).

NAPS-NH2 (7)

Q

N
o /\N\/\Q\NHZ
F
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Q-TOF 050030 29-MAR-2010

y-cb29031015 22 (0.232) Cn (Cen,4, 80.00, Ar); Sm (Mn, 3x1.00); Cm (17:38) TOF MS ES+
515.2807 8.87e3
1004
490.8923
%
516.2859
517.2889
492.8984
489.8783 502.0062 518.3042 5212087
‘ \ 497.1770 498.1828 507.9151 512.8862 i
T T T T T T T T T T

0 T T e T T T T T
486 488 490 492 494 496 498 500 502 504

T T T T T T T m/iz
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Supplementary Figure 37 Mass spectrometry characterization of NAPS-NRA2{/z
(HRMS") 515.2807 [M+H] (Cs1H36FN4O,) Calcd 515.2817
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Supplementary Figure 38 1H NMR spectrum of NAPS-NH(7). NMR spectra have been
recorded on Bruker AVANCE Il NANO B - 400MHz using BBFO+ probe.
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'H NMR (CDCk 400 MHz)& (ppm) : 7.94 (dd, 2H) ; 7.15 (t, 2H, J=7.9 Hz) ; 7.03 (t, 2H, J=
8.5 Hz) ; 6.93 (d, 2H, J=8.1 Hz) ; 6.73-6.78 (m, 3H) ; 6.54 (d, 2H, J= 8.1 Hz) ; 3.52-3.55 (m,
4H) ; 2.94 (t, 2H, J= 7.1 Hz) ; 2.74-2.77 (m, 12H), 2.45-2.51 (m, 4H) ; 1.89-1.92 (m, 2H) ;
1.47 (d, 2H, J= 13.8 Hz).

13C- NAPS-NH2, CDCI3, 100MHz

[LE+08
[-1E+0B
[~1E+0B
[-1E+0B
[-1E+0B
[FSE+07
[-BE+07
[(-7E+07
[B6E+07
[~SE+07

[4E+07

Supplementary Figure 39 13C NMR spectrum of NAPS-NH7). NMR spectra have been
recorded on Bruker AVANCE Il NANO B - 400MHz using BBFO+ probe.

13C (CDCE, 100 MHz) & (ppm) : 198.57, 174.24, 166.91, 164.38, 145.09, 143.01, 133.64,
133.61, 130.74, 130.65, 129.51, 129.21, 127.84, 118.88, 115.74, 115.52, 115.42, 115.35,

63.81, 60.47, 57.55, 49.54, 42.38, 36.39, 32.88, 29.18, 21.75.
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NAPS-Glu-COH:

Q.
U

f@w\)\\

F
Q-TOF EB807199 29-MAR-2010
y-cb29031013 23 (0.258) Cn (Cen,4, 80.00, Ar); Sm (Mn, 3x1.00); Cm (20:40) TOF MS ES+
629.3105 1.76e4
100+
%
630.3176
588.8692
631.3215
626.8185
590.8771 632.3318
581 7583 588. 6602 / 395 1656 605. 9039 610 8374 612 8365 618.3238 il 641'7903@43.31#’15/2
T L L S| T L N S L R
580 585 590 595 600 605 610 615 620 625 630 635 640

Supplementary Figure 40 Mass spectrum of NAPS-Glu-GB. m/z (HRMS') 629.3105

[|V|+H] * (C36H42FN405) Calcd 629.3134
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Supplementary Figure 41 1H NMR of NAPS-GIlu-C@H. NMR spectra have been recorded

on Bruker AVANCE Il NANO B - 400MHz using BBFO+ probe.

'H NMR (CD;OD 400 MHz)3 (ppm) : 8.09 (dd, 2H); 7.47 (d, 2H, J= 8.3 Hz); 7.21-7.33 (m,
7H); 6.98 (d, 2H, J= 7.5 Hz); 3.77 (t, 2H, J= 6.7 Hz); 3.68 (t, 2H, J= 12.7 Hz), 3.51 (d, 2H, J=
10.6 Hz) ; 3.19-3.22 (m, 4H) ; 2.99 (t, 2H, J=6.7 HZz) ; 2.59 (t, 2H, J= 13.1 Hz) ; 2.37-2.44 (m,
4H) ; 2.34 (s, 1H) ; 2.10-2.15 (m, 2H) ; 1.95-2.00 (m, 2H) ; 1.76 (d, 2H, J= 14.8 Hz).
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13C-NAPS-GIu-CO2H, CD30D, 100MHz
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Supplementary Figure 42 13C NMR of NAPS-Glu-C@H. NMR spectra have been
recorded on Bruker AVANCE Il NANO B - 400MHz using BBFO+ probe.

13c (CD;0D, 100 MHz)d (ppm) :.198.66, 174.21, 173.76, 143.75, 138.45, 135.32, 132.09,
132.00, 130.54, 130.50, 129.94, 129.23, 121.73, 116.82, 116.60, 60.01, 50.45, 42.68, 36.87,
35.87, 33.67, 28.65, 22.20, 19.64.
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NAPS(Lumi4-Tb) (8) :

Acquired: 16/02/2009 10:35:16
Printed: 16/02/2009 11:06:30
400 | 400
] i| g
=2 II =2
2 2004 i| Laoo 2
] I i
: B :
T T T T T T T
0.0 25 3.0 7.5 10.0 12.5 15.0 17.5 200
Minutes
UV2000-337nm
Results (eb
(16/02/2009
11:06:19)
(Reprocessed))
Retention Time Area Area % Height Height %
9967 3684451 100.00 419721 100.00
Totals
3684451 100.00 419721 100.00

Supplementary Figure 43 HPLC spectrum of NAPS(Lumi4-Tb)
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Supplementary Figure 44 Absorbance spectrum BIAPS(Lumi4-Tb) @) . Absorbance
peak at 339 nm.
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Q-TOF EB 1168127 29-MAR-2010

y-ch29031010 2 (0.023) Cn (Cen,4, 80.00, Ar); Sm (Mn, 3x1.00); Cm (1:31) TOF MS ES+
100 980.7768 5.60e3
944.3833
943.8826
%
944.8841
945.3846
082.8041
945.9204 0567026 983.9496 992.9110
936.8951942.8657 952.3925 %8, 963.9451  ggg g53971.9286
" i S UL o it I Al 975.3378 |, i " ‘
L L e S S A A N 1112
935 940 945 950 955 960 965 970 975 980 985 990

Supplementary Figure 45 Mass spectrometry characterization of NAPS(Lumi4-Bp)r{Vz
(HRMS') 943.8826 [M]/2 (Co2H111FN17046Tb) Calcd 943.8810
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NAPS(d1) (9):

Acquired: 10/02/2009 14:30:07
Printed: 13/02/2009 13:25:07
1500 | - 1500
1000 |: - 1000
? | ?
500 ‘ - 500
#
; b - :
0.0 25 50 75 100 125 150 175 200
Minutes
TUV2000-650nm
Results (eb
(10/02/2009
15:00:20)
(Original))
Retention Time Area Area % Height Height %
10.765 7636230 100.00 1534674 100.00
Totals
7636230 100.00 1534674 100.00
Supplementary Figure 46 HPLC spectrum of NAPS(d19)
NAPS(d1)
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Supplementary Figure 47 Absorbance spectrum BAPS(d1) Q) . Absorbance peak at 650
nm.
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Q-TOF 053000 9-APR-2010

Y-CB29041027 2 (0.023) Cn (Cen,4, 80.00, Ar); Sm (Mn, 3x1.00); Cm (2:18) TOF MS ES+

686.8461 4.67e3
100
%

648.2874 688.8509
648.7781 682.5241 689.9941
644.7719 ﬁ 658.6193 664.7758 671.9099 679.7546 : Ll 697.2723 iz
L L A A N A A A L L I N
645 650 655 660 665 670 675 680 685 690 695 700

Supplementary Figure 48 Mass spectrometry characterization of NAPS(&))r(vz
(HRMS') 686.8461 [M]/2+K (Cz1H3sFN4O,) Calcd 686.7477
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PPHT derivatives:

PPHT labeling with d1 and Lumi4-Tb™ fluorophore :

Since aromatic amine are poor nucleophic reagent, reaction between PPHT-amine and
fluorophore-NHS failed. As for NAPS-amine, we converted the ligand into corresponding
NHS ester by reaction with glutaric anhydride followed by activation of carboxylic acid
function with DCC-NHS method. In the second step this NHS ester ligand was condensed
onto the corresponding dyes (Lumi4-Tb™-amine, d1-amine). Purification were performed by

preparative HPLC and purified compounds were analyzed by ES-MS (yielding 40%).

PPHT-NH, (10)

OH

C@ I\g\/@NHz

Q-TOF MR 51145 29-MAR-2010

y-cb29031008 10 (0.114) Cn (Cen,4, 80.00, Ar); Sm (Mn, 3x1.00); Cm (6:25) TOF MS ES+

325.2269 5.95e3
100+

294.9385
%
326.2297
316.9636
301.2260 327.2341
296.9449 317.2506
291.9102 | | ‘ -302.2264307.2234 313.1318 7 324.2233 . 3282457 .

T P T T I A AL |
290 295 300 305 310 315 320 325 330

Supplementary Figure 49 Mass spectrometry characterization of PPHT;NH). m/z
(HRMS") 325.2269 [M+H] (C,1H290N-0) Calcd 325.2274
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Supplementary Figure 50 1H NMR of PPHT-NH (10). NMR spectra have been recorded
on Bruker AVANCE Il NANO B - 400MHz using BBFO+ probe.

'H NMR (CD;0D, 400 MHz)3 (ppm) . 7.79 (d, 2H, J= 7.8 Hz); 7.44 (d, 2H, J= 7.2 Hz) ; 6.98
(t, 1H, J= 7.8 Hz) ; 6.63-6.68 (m, 2H) ; 3.81-3.84 (m, 1H) ; 3.10-3.62 (m, 10H) ; 2.63-2.70
(m, 1H) ; 2.41-2.43 (m, 1H) ; 1.89-1.98 (m, 3H) : 1.09 (t, 3H, J= 7.2 Hz).
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[FEE+07

13C- PPHT-NH2, CD30D, 100MHz

[SE+07
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Supplementary Figure 51 13C NMR of PPHT-NH (10). NMR spectra have been recorded

on Bruker AVANCE Il NANO B - 400MHz using BBFO+ probe.

13C (CD;0D, 100 MHz)3 (ppm) :156.14, 139.29, 139.25, 134.84, 131.91, 131.09, 128.02,
124.66, 123.10, 121.29, 113.50, 62.05, 53.97, 53.75, 53.13, 52.87, 31.72, 31.57, 30.85, 30.67,

25.00, 24.75, 23.72, 19.99, 19.83, 11.40.

42
Nature Chemical Biology: doi: 10.1038/nchembio.396



PPHT-GIu-CO,H

OH
H
I\|\T]//\\\///\\Tr/OH
@) @)
NH
Q-TOF EB 807197 29-MAR-2010
y-cb29031006 28 (0.303) Cn (Cen,4, 80.00, Ar); Sm (Mn, 3x1.00); Cm (28:46) TOF MS ES+
430.2585 3.95¢3
1001
392.9154
%
440.2613
430.8609
2040216 441.2693
301.2895 :
| 3992000 407 5100 4148672 416.8841 4220768 4240691 4310108 58023
- L L L L E B S AL B A TPy Ty z

‘ ‘350‘ “3£‘95‘ o 460 405 410 415 420 425 o 45‘30 - 41":5‘ o 44‘10 o 445
Supplementary Figure 52 Mass spectrometry characterization of PPHT-Glu€@v/z
(HRMS") 439.2585 [M+H] (Co6H35N204) Caled 439.2591
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Supplementary Figure 53 1H NMR of PPHT-GIlu-CQH. NMR spectra have been recorded
on Bruker AVANCE Il NANO B - 400MHz using BBFO+ probe.

'H NMR (CD;0D, 400 MHz)3 (ppm) : 7.57 (d, 2H, J= 8.3Hz); 7.30 (d, 2H, J= 8.3 Hz); 7.12-
7.23 (m, 4H); 6.99 (t, 1H, J= 7.8 Hz); 6.65 (t, 1H, J= 8.4 Hz); 3.78-3.81 (m, 1H); 3.45-3.50
(m, 2H); 3.29-3.34 (m, 3H), 3.07-3.16 (m, 5H); 2.65-2.70 (m, 1H); 2.30-2.47 (m, 4H); 1.83-
2.02 (m, 5H); 108 (t, 3H, J= 7.3 Hz).
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Supplementary Figure 54 13C NMR of PPHT-Glu-CeH. NMR spectra have been
recorded on Bruker AVANCE Il NANO B - 400MHz using BBFO+ probe.

3¢ (CD;OD, 100 MHz)3 (ppm) :176.87, 173.81, 156.16, 139.16, 138.94, 134.76, 133.11,
130.27, 129.23, 128.06, 126.32, 123.07, 121.77, 121.26, 113.51, 61.99, 53.89, 53.35, 36.89,

34.16, 31.74, 30.77, 24.91, 23.68, 21.49, 19.85, 11.30.
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PPHT(Lumi4-Th) (11) :

Acquired: 16/02/2009 11:50:00
Printed: 16/02/2009 13:00:37
E .I E
300 4 i F 300
E li b
- 200 | F200
S E | | b e
100 : f_ £ 100
0 ﬁk | 0
0.0 25 50 75 100 125 150 175 200

Minutes

UV2000-337nm
Results (eb

(16/02/2009
13:00:08)
(Reprocessed))
Retention Time Area Area % Height Height %
7.958 3500239 100.00 342018 100.00
Totals
3500239 100.00 342018 100.00
Supplementary Figure 55 HPLC spectrum of PPHT(Lumi4-Tb}l1)
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Supplementary Figure 56 Absorbance spectrum BPHT(Lumi4-Tb) L1) . Absorbance
peak at 338 nm.
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Q-TOF EB 1168130 29-MAR-2010
y-cb29031002 164 (1.763) Cn (Cen,4, 80.00, Ar); Sm (Mn, 3x1.00); Cm (110:253) TOF MS ES+
100+ 819.8932 2.13e4
820.3926
784.8230
820.8932
0,
g 848.8555
821.4062 807.8682 849.8585
778.9021 794.8544 808,5332
795.1857 808.8646 828.4058 840.8608
795.5096 828.8931 841.5270 ||| 850.3607
787.9686 ) 809.2061
7058338008102 ga0.1636 || 2 ||| eso.8704
L I ! ) HH\ 8118602 | S Upeassr
oL “4‘\‘ o “‘,‘\‘\‘l‘ TP TROROTYI ‘,H‘ i f‘w“‘ S8 P L PO 1 s itens L b ‘M‘h.‘ fadirad m/z
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Supplementary Figure 57 Mass spectrometry characterization of PPHT (lumi4-Th). (w/z

(HRMS") 848.8555 [M+H]/2 (CaH10MN15015Th) Calcd 848.8539
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PPHT(d1) (12) :

Acquired: 10/02/2009 15:07:02
Printed: 13/02/2009 13:25:42
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UV2000-650nm
Results (eb
(10/02/2009
15:37:01)
(Original))
Retention Time Area Area % Height Height %
9.108 4888138 100.00 1117099 100.00
Totals
4888138 100.00 1117099 100.00
Supplementary Figure 58 HPLC spectrum of PPHT(d112)
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Supplementary Figure 59 Absorbance spectrum BPHT(d1) {2) . Absorbance peak at

649 nm.
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Q-TOF EB 1168124 29-MAR-2010

y-cb29031004 80 (0.887) Cn (Cen,4, 80.00, Ar); Sm (Mn, 3x1.00); Cm (2:86) TOF MS ES+

1004 1078.7537 1.87e4
%o

11167023
11055221
1106.5304
1080.7567
1107.5238
1081.9248 1002.1356 11198579
o 1078.2360 | 1085,0707 ||| 1095.7936 1100.7803 (11085392 | 11207181 1125-0493/
L U L S e e e L e S S S S S e 11174

‘ ld75 ‘ 1080 1085 1090 1095 1100 1105 1110 1115 1120 11‘25
Supplementary Figure 60 Mass spectrometry characterization of PPHT(d2). (wz
(HRMS') 1105.5221 [M+H] (CsoH77NgO10S,) Calcd 1105.5137
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Cell Culture

The CHO cell lines stably expressing the human vasopresgin oY oxytocin
receptors and the Cos7 cell lines were maintained in culture in Dulbecco’s modified Eagle’s
medium supplemented with 10% fetal calf serum and 100 units/ml penicillin and
streptomycin in an atmosphere of 95% air and 5% &C37°C. The expression levels of the
V1, and OT receptors by the CHO cells were respectively in the range of 0.7-2 pmole/mg
protein and 0.3-0.7 pmole/mg protein, depending on the confluence of the cells and the
number of cell passages.

Cos7 cells were transiently transfected by electroporation as previously described
with 1 pg of vector coding for the;Yor oxytocin receptor and empty vector to a final amount
of 10 pug. Under these conditions, the expression level was in the range of 0.5 to 2 pmole/mg

protein.

Membrane Preparations

Culture dishes of Cos7 or CHO cells expressing the human vasopressor V
oxytocin receptors were washed twice in PBS without calcium and magnesium, and cold lysis
buffer (15 mM Tris:HCI, 2 mM MgG| 0.3 mM EDTA, pH 7.4) was added. Cells were
scraped with a rubber policeman, homogenized with a Ultra-Turrax homogenizer (Janke-
Kunkel IKA-Labortechnik, Staufen, Germany), and centrifuged at 100g for 5 min at 4°C.
Supernatants were recovered and centrifuged at 44,000g for 30 min at 4°C. Pellets were
resuspended in a suspension medium (50 mM Tris:HCI, 5 mM MgiH 7.4) and
centrifuged at 44,0009g for 30 min at 4°C. Pellets were resuspended in an appropriate volume
of the same buffer. For each membrane preparation, the protein content was evaluated and the
membranes were then aliquoted and frozen in liquid nitrogen.

Membranes from mammary glands were prepared as previously desCriBeigfly,
mammary glands were obtained from 3-week lactating rats. The dissected mammary gland
was free of fascia and connective tissue and homogenized in ice-cold 10 mM Tris HCI (pH
7.4), 1 mM EDTA, and 300 mM KCI buffer with Polytron at setting six for three periods of
10 seconds each. The homogenate was centrifuged for 10 min at 1,000g. The resulting
supernatant was centrifuged for 30 min at 12,000g. The pellet was washed in 10 mM Tris HCI
(pH 7.4) and 1 mM EDTA and then resuspended in 15 ml 10% sucrose (wt/vol), 10 mM Tris
HCI (pH 7.4), and 1 mM EDTA which was layered onto 15 ml 35% sucrose (wt/vol), 10 mM
Tris HCI (pH 7.4), and 1 mM EDTA. After centrifugation for 2 h at 100,000g (Beckman
ultracentrifuge), the membranes were collected at the 10-35% interface. The membranes were
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dispersed in 50 mM Tris HCI (pH 7.4), 10 mM MgQhashed, and resuspended in the same
medium. The expression level of the mammary glands expressing oxytocin receptors was in
the range of 0.5 to 4 pmole/mg protein.

Human fetal annexe tissues were cut into small pieces in lysis buffer (Tris 15 mM,
MgCl,, 2 mM, EDTA 0.3 mM) and homogenized with a Ultra-Turrax homogenizer (Janke-
Kunkel IKA-Labortechnik, Staufen, Germany) for 45 seconds. The preparation was
centrifuged at 100g for 5 min at 4°C to remove large fragments. Supernatants were recovered
and centrifuged at 44,0009 for 30 min at 4°C. Pellets were resuspended in a suspension
medium (50 mM Tris:HCI, 5 mM MgG] pH 7.4) and centrifuged at 44,000g for 30 min at
4°C. Pellets were resuspended in an appropriate volume of the same buffer. The expression
level of the fetal annexes expressing oxytocin/vasopressin receptors was in the range of 20 to

100 fmole/mg protein.

Radioligand Binding Assays

Competition experiments were performed on membranes from CHO cells expressing
human vasopressin,Y or oxytocin receptors, as previously describedriefly, membranes
were incubated for 1 h at 30°C witfHJAVP (1-2 nM) and with increasing concentrations of
fluorescent agonists ranging from 1 pM to 1 uM. Nonspecific binding was determined with an
excess of AVP (1 pM). Bound tritiated vasopressthlJAVP) fractions were separated from
the free tritiated vasopressin by filtration. We used Whatman GF-C filters (Whatman,
Maidstone, UK) preincubated in bovine serum albumin (10 mg/ml). Filtration was performed
on a Brandel apparatus (Brandel Inc., Gaithersburg, MD). Radioactivity on the filters was
counted on a beta-counter Tri-carb 2100TR (PerkinElmer Life and Analytical Sciences). Each
assay was performed in triplicate. All binding data were analyzed with the program Graphpad
Prism.

The affinity of PH]JOT was determined from saturation experiments on mammary
gland membranes expressing OT receptors. Mammary gland membranes (7-15 pg/assay)
were incubated with®H]OT (1-2 nM) plus increasing concentrations of OT (1 pM to 1 uM).
Nonspecific binding was determined by the addition of a large excess of OT (1 uM). Bound
and free ligand fractions were separated by filtration as mentioned above. Each assay was
performed in triplicate. Radioactivity was counted on a beta-counter Tri-carb 2100TR

(PerkinElmer Life and Analytical Sciences).
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Saturation experiments were performed witfIJOTA, a mixed vasopressin
V1ijoxytocin receptor (OTR) antagonist on membranes from fetal membranes expressing
Via and OT receptors. Membranes (50 pg/assay) were incubated with increasing
concentrations of radioactive tracer (20 pM to 1 nM) for 1 h at 30°C. For each concentration
of tracer, nonspecific binding was determined by the addition of an excess of OTA (1 uM).
Bound and free ligand fractions were separated by filtration as mentioned above.

Data were fitted using the nonlinear curve-fitting routine of the computer software
Kell (Biosoft) to the Hill equation : B = B« [1 + (KJ/[L]1"]™, where Buaxis the maximal
binding, [L] is the concentration of labeled ligand, iK the equilibrium dissociation constant
of the labeled ligand, and H is the Hill coefficient. Of note, fits obtained with a Hill
coefficient different of 1 are presented on plots only if they are significantly better (as
determined by Kell (Biosoft) software) than those obtained with a Hill coefficient of 1.

For dissociation experiments, membranes (20 pg/assay) from mammary glands were
preincubated in a volume of 100 ul for 40 min at 37°C in the presenéel]a&fT (1-2 nM).

Three milliliters of incubation medium (50 mM Tris, 5 mM MgCand 1 mg/ml bovine
serum albumin) with or without unlabeled OT (1 uM) were then added at different times. The
addition of 3 ml of incubation medium dilutes the tracer by a factor of 31. We verified that in
such new equilibrium conditions, less than 10% of the binding sites were still able to be
labeled by the tracer. At each dissociation time, bound radioactivity was determined as
described above. All binding data were analyzed with the program Graphpad Prism using a

one phase or two phase exponential decrease.
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